Method for estimation of benzo[a]pyrene DNA adducts.
Polycyclic aromatic hydrocarbons, e.g., benzo[a]pyrene (B(a)P) are known carcinogens/mutagens. These compounds may be metabolized by the P450 mixed function monooxygenase to more nucleophilic compounds which may form adducts to the cellular macromolecules, e.g., DNA, RNA, and proteins. We have used synchronous fluorescence scanning for the assay of DNA adduct formation. In our earlier work with in vitro exposed human lymphocytes we estimated the adduct formation (femtomoles B(a)P per microgram DNA) to be higher than that estimated by other workers. We suggested that this difference may be related to the DNA isolation method used. In order to elucidate these differences we compared DNA adduct formation in human lymphocytes where DNA was isolated by the two different methods, i.e., using phenol extraction or the Gene Clean method. The data demonstrate that the phenol extraction procedure gives a yield of adducts per microgram DNA lower than that obtained by the Gene Clean method. The principle of the Gene Clean method for DNA isolation is protein denaturation by means of NaI followed by catching of DNA by absorption on silica particles. In contrast, the phenol extraction method is based upon phenol-mediated denaturation of proteins in the cell lysate leaving the hydrophilic nucleotides in the aqueous phase. However, during adduct formation more lipophilic adducts derived from DNA may redistribute between the aqueous phase and the phenol phase. In support of this theory we found higher adduct concentration per microgram DNA by the Gene Clean method 40 to 60 times than that found by the phenol method.(ABSTRACT TRUNCATED AT 250 WORDS)